Objective: As its central basis for research, the Compe-
INTRODUCTION
In 2004, the German Competence Network for HIV/AIDS (KompNet) started enrolment of patients for its nationwide cohort study on HIV-positive patients [1] . KompNet is a national scientific network with focus on HIV/AIDS that is funded by the Federal Ministry of Education and Research. In the field of HIV/AIDS, it brings together researchers of basic and clinical science, social sciences and public health as well as research with special regard to children and gender, and aims at transferring its scientific results into clinical practice.
The KompNet cohort study was established as the central basis for research within the network, but also to support scientific collaborations with researchers from outside the KompNet. By collecting a wide range of clinical and sociodemographic data as well as biomaterials on a regular basis [1] , the main objectives of the KompNet cohort study are (1) to monitor the epidemiological composition of HIV-positive patients, as representatively as possible for the German situation, (2) to monitor the course of HIV-infection and the ef-fects of cART, its side effects, concomitant diseases and their treatment and to analyse underlying mechanisms on national level, and (3) to provide clinical data as well as biomaterials to scientific projects from inand outside the KompNet and to collaborate with similar scientific projects, on national and international level.
At the end of 2008, 63,500 persons infected with HIV lived in Germany, thereof 10,500 persons with AIDS [2] . In 2008, 2,806 newly diagnosed HIV infections were reported to the Robert Koch-Institute [3] . This number grew constantly between 2001 and 2008 from 1,443 to 2,806 per year, with a flattening since 2006. The epidemiology of HIV/AIDS in Germany is characterised by a high proportion of men. Sex between men (MSM) is the main risk of transmission. MSM was risk of transmission in 65% of all reported newly diagnosed HIV-infections in 2008, followed by heterosexual contacts (17%) and persons originating from high prevalence countries (12%) [3] . Compared to that, intravenous drug use was of minor importance in Germany (5%). New infections are diagnosed predominantly in urban areas. Reported AIDS cases declined from about 2,000 in 1995 to about 550 in 2007, but a high number of unreported cases is presumed [3] . The number of AIDS cases in 2008 is estimated as about 1,100. This high number is supposed to be caused by late testing and a late start of cART.
Following the prior use of antiretroviral therapy (ART), the distinct more effective combined antiretroviral therapy (cART) was introduced in Germany 1996. After introduction of cART, the number of reported AIDS cases and deaths due to AIDS in Germany decreased heavily, in coincidence with an increasing HIV prevalence due to increased life expectancy [3] . The current number of patients treated with (cART) in Germany is estimated as 30,000 [4] . cART of HIV/AIDS improved distinctly within the last years, especially in Western countries. Not only many new and potent drugs of well known substance classes as protease inhibitors (PI), nucleoside reverse transcriptase inhibitors (NRTI) and non-nucleoside reverse transcriptase inhibitors (NNRTI) were introduced, which built the basis for cART since 1996. Also complete new substance classes were developed and mostly brought into standard medical practice, such as fusion inhibitors, integrase inhibitors, co-receptor antagonists and maturation inhibitors. Therewith, therapy of HIV/AIDS and its effects become complex more than ever, affecting the clinical as well as the psychosocial situation of the patients.
On basis of the KompNet cohort, it is possible to study this high complexity of HIV/AIDS therapy in Germany in its details. In this article, we present central epidemiological, clinical and treatment characteristics of the KompNet cohort.
METHODS
The KompNet cohort is an open, retrospective and prospective, multi-center, disease-specific and nationwide cohort. It started enrolment patients in 2004. The data come from and are documented by 25 sites all over Germany.
For a detailed description as to the composition of the cohort, recruitment procedures, documentation of prospective and retrospective data and other methodological issues, please see [1] .
If available at the documenting site, retrospective data of patients are documented, containing data of the period before enrolment of the patient into the cohort. The retrospective documentation of data comprises the therapy status, prescribed antiretroviral treatment, CDC-stage, CD4 cell count/µl, viral load. For analysing the course of treatment, it is essential to know the time point till which the patient was therapynaïve. Otherwise, analyses on the course and effects of ART can be biased by a former, undocumented ART. Therefore, the cohort documentation contains a variable indicating whether the patient was assured therapy-naïve at first documentation of data or not. By now, therapy status at start of medical care at the currently documenting site is not known for a subgroup of patients, e.g. because this patients were treated in another institution before attending the current documenting site. Missing data on therapy status at first documentation in the cohort is under ongoing evaluation in collaboration with the documenting sites. For all analyses referring to the time point of initial therapy, only patients with assured documented ARTnaivety were eligible.
Student Over time, 1,012 losses to follow up (10.8%) and 175 deaths (1.9%) were registered. 55.6% of all losses to follow up were due to a known change to another treating institution not participating in the KompNet cohort. Death-and lost to follow up-rates increased over the years (Table 1 ). The mean duration since the first positive HIV-diagnosis to enrolment into the cohort decreased strongly over time Table 1 ).
SOCIODEMOGRAPHIC CHARACTERISTICS
84.9% of the enrolled patients were men; the sex distribution stayed stable over the years regarding the patient population with documented retrospective data ( Fig. 1 ), the population of newly recruited patients as well as the population of patients followed up prospectively ( Table 1 ). The proportion of women fluctuated between about 15% and 17% regarding these three populations.
The mean age at enrolment fluctuated between 41 to 45 years 2 in men and 39 to 41 years in women (with exception of 2008 with very few newly recruited women, Table 1 ). The mean age differed between men (46, IQR: 40-52) and women (43, IQR: 36-48), p<0.001).The distribution of age groups changed over the years towards groups of higher age (Fig. 2) . The proportion of patients being older than 49 years in 2008 was 28.1%.
Main risk of transmission was sex between men (MSM) (Fig. 3) . The proportion of intravenous drug users (IVDU) decreased over time, the proportion of patients coming from high prevalence countries (HPL) as well as patients infected by heterosexual contacts increased.
Most frequent country of origin of patients was Germany with a proportion between 81.9% and 86.4% and a light decrease over the years; proportions of patients originating from Central/Eastern European states (3.1% to 4.0%) as well as Sub-Saharan countries (2.6% to 4.7%) increased lightly (Fig. 4 ). There were distinct differences regarding the migration background (country of origin other than Germany) between men and women: 14.4% of men, but 38.2% of women (p<0.001) were migrated, with special emphasis of Subsaharan and Asian countries in women [1] . The federal states of Bavaria, Berlin, Northrhine-Westfalia, and Hamburg covered 85.8% of all patients with ongoing documentation ( There were strong and timely stable differences between sexes regarding the vocational situation (Table  1) . About double as much men as women were fully employed. About a third of men and more than 40% of women were unemployed over the years (with exception of 2004 with a high proportion of missing data on vocational situation).
CLINICAL DATA AND ANTIRETROVIRAL THERAPY
With exception of 2004, the proportion of patients treated by specialised private practitioners was between 67% and 74% (Table 1) .
Stable over time, nearly half of all patients were classified as CDC-stage B, about a quarter as CDCstages A or C, each (Fig. 5) . Regarding the risk of transmission, IVDU had the lowest proportion (21.1%) of patients classified as CDC-stage A (Table  3) . With 40.7%, patients originating from HPL were classified distinct more frequent as CDC-stage A than patients having another risk of transmission. The mean age at HIV-diagnosis was lower in women (32, IQR: 25-37) as in men (36, IQR: 29-41, p <0.001).
Prevalence of Hepatitis B coinfection varied between 1.6% in IVDU (6.3% Hepatitis B/C coinfec- tion, additionally) and 7.3% in HPL (Table 3) ; prevalence of Hepatitis C coinfection varied heavily between 4.5% in HPL and 71.2% in IVDU.
Of 4,944 patients, the therapy status (therapy-naïve or not) at start of documentation was given. 83.1% were therapy-naïve at start of documentation, so the complete cART-history of this subpopulation could be documented. The proportion of patients under treatment increased over time; the proportion of patients having a treatment interruption increased, also (Fig. 6) 1 Other risks of transmission low frequent and not showed, multiple answers possible. 2 N reduced to 6,279; for 1,944 patients no data on tests for Hepatitis B/C available; prevalences including acute and chronic Hepatitis as well as state after Hepatitis B/C (tested serologically). 3 Only patients being documented as assured therapy-naïve at start of documentation were eligible for analyses regarding start of initial ART. There were no major differences regarding therapy status by risk of transmission, except a slightly higher proportion of therapy-naïve patients in MSM (Fig. 7) .
Risk of transmission
The current number of assured documented initially treated patients was 3,265. The distribution of risk of transmission regarding treated patients with assured documented therapy-naivety equals the overall distribution of risk of transmission (Table 3 ). The mean duration between first positive HIV-diagnosis and start of initial ART fluctuated between 2.5 years and 5.3 years with a distinct increase in 2007 (Fig. 8 ). There were no significant differences regarding the this duration between men (3.3 years, IQR: 0.2-4.7) and women (3.7 years, IQR: 0.2-5.6, p = 0.06). The mean age at start of initial therapy differed between men (40, IQR: 33-46) and women (36, IQR: 29-41), p<0.001).
The mean CD4 cell count/µl at date of first documentation fluctuated between 275 and 448 and increased over time (Fig. 9) . HPL had the lowest mean CD4 cell count/µl at date of first documentation (298, (553). The proportion of patients having viral load < detection limit in currently treated patients differed not significantly between sexes (men: 78.6%, women: 76.3%, p = 0.1).
Of about two third of all patients being assured documented as initially treated, data on CD4 cell count/µl (63.2%) and viral load (59.2%) at initial therapy were documented. The mean CD4 cell count/µl at start of initial ART differed not significantly between men (292, IQR: 159-389) and women (315, IQR: 155-423, p = 0.06) and fluctuated over the years (Fig. 11 ). After a rather low level between 2003 and 2006, it increased distinctly. There were no major differences between risks of transmission, excepting patients originating from HPL having a lower mean (Table 3 ). The mean of HIV RNA log copies/ml stayed stable between about 4 and 4.5 log copies over time (Fig. 11 3.4-5.2; women: 3.9, IQR: 3.0-4.9; p=0.001). 4 Also regarding the risk of transmission, there were no considerable differences (Table 3 ). The proportion of patients having CD4 cell count/µl <150 at start of initial ART varied mainly between 20% and 30% over time (Fig. 9 ). This applied also to the distribution regarding risks of transmission, with the highest proportion in patients originating from HPL ( Table 3 ).
The distribution of cART of currently treated patients showed two main regimens: 2NRTI/1PI+rtv and 2NRTI/1NNRTI (Table 4 ). The population being treated with 2NRTI/1NNRTI had the highest proportion of patients with viral load below detection limi (88.0% ).
NRTI were used in 90.7% of all regimen; fusion inhibitors, entry-inhibitors, Integrase-inhibitors and maturation inhibitors were used seldom (Table 4) . About ten percent of class-saving regimen were prescribed currently, dominated by NRTI (Table 4) .
DISCUSSION
Currently, the KompNet cohort covered about a quarter of all treated HIV-positive patients in Germany, which were estimated as about 30,000 in 2008 [4] . Regarding the geographical distribution and the specialities of the documenting sites, central epidemiological and clinical characteristics of its patients, and considering the special characteristics of a cohort recruiting patients via treating institutions, the KompNet cohort is quite representative for the German epidemiological and treatment situation [1] .
The lower number of newly recruited patients in 2007 and 2008 were due to a temporarily lowered recruitment following a cohort size reduction in 2007 [1] . It caused a decrease of patients followed up in 2007 and 2008. The cohort recruits new patients to picture current trends of epidemiology and treatment in Germany. Starting 2009, patients are recruited, presenting treatment-naïve at the sites since 2008, to be able to picture recent initial therapy regimen.
The death-and lost to follow up-rates of the KompNet cohort were considerably below rates of other comparable cohorts [5, 6, 7, 8, 9] , because most patients were recruited not until 2005/2006. Over time, we expect an increase of these rates. Their drop in 2008 is because only 56.3% of all patients had already a complete documented follow-up for 2008 at state of date.
The mean duration between the first positive HIVtest and enrolment into the cohort decreased over time. Therewith, the overall population encloses more patients having shorter durations of infection, an important condition to picture recent, especially initial, treatment strategies.
The sex distribution stayed stable over time, regarding the prospectively and retrospectively documented population. It represented the epidemiological situation in Germany well [1, 3] . This applied also to the distribution of risk of transmission with MSM as most frequent risk by far, the declining proportion of IVDU and the growing proportion of patients originating from HPL [1, 3] . The latter was reflected by a growing proportion of patients with nationality of Subsaharan countries. Nevertheless, due to a partly high threshold for access and difficulties in recruiting migrants not originating from Western countries for a surveillance system like a cohort, the proportion of migrants and patients coming from high prevalence countries in the KompNet cohort is only half of the proportion of the data on newly diagnosed infections, for both sexes [1, 10, 11] The changes of age distribution towards higher age groups over time were due to the retrospective documentation of the population that was recruited since 2004 and reflected similar changes in the epidemiological situation in Germany [1, 3] . With a mean age of more than 40 years at enrolment and currently about 60% of patients between 30 to 50 years of age, the population of the KompNet cohort reflects the epidemiological situation in Germany as well [1] . The vocational situation is characterised by high proportions of unemployed persons, especially in women. There were significant correlations between stage of disease and income situation within the cohort [12] .
The proportions of cohort patients being treated in clinics and by private practitioners were similar to the situation of treatment and care regarding HIV/AIDS in Germany [1] . There were differences regarding sociodemographic and clinical characteristics of the patient populations of both types, but only minor disparities regarding central clinical outcomes [13] . The high proportion of patients classified as CDC-stage B within the population is coherent for a cohort that recruits patients by treating institutions [1] . The high proportion of HPL classified as CDC-stage A was remarkable and will be analysed further. The proportions of Hepatitis B and C-confections within the several groups at risk reflected general epidemiological trends in that groups of HIV-positive patients [14, 15, 16, 17] . The high proportion of Hepatitis C-coinfections in patients infected by heterosexual contacts is assumed to often unreported risk of IVDU in that subpopulation.
Retrospectively documented data on central clinical parameters (CDC-stage, CD-4 cell count/ µl, viral load) are under constant completion by the documenting sites. Of about two third of all patients being assured documented as initially treated, data on CD4 cell count/ml and viral load at the time point of the initial therapy was documented. Due to missing values regarding early years of documentation, the figures on CDC-stage, CD-4 cell count/µl, and viral load concerning initially treated patients pictured the timeframe between 1995-2008 to ensure meaningful numbers.
The proportion of patients under treatment within the cohort increased heavily over time, especially in the consequence of introduction of cART (combined antiretroviral therapy) in Germany in 1996. The distinct increase of the mean CD4 cell count/µl of currently treated patients between 1996 and 2001 pictures the introduction of cART and the improvement of its clinical effectivity. In the following, the curve remained mainly stable with an only light increase. The lower mean CD4 cell count/µl of currently treated patients in patients originating from HPL and IVDU probably reflects impairments as to access to treatment respectively as to compliance in these populations [10, 11] .
The increase of the mean CD4 cell count/µl at first documentation at the documenting site can be interpreted as a hint for an earlier presentation of the patients at the documenting site. Following that reasoning, patients originating from HPL having the lowest mean presented later; MSM and IVDU, both with distinct higher means presented earlier at the documenting site. Detailed analyses of late presenters within the KompNet cohort endorsed this assumption [18] . Regarding IVDU being in clinical care, the often frequent clinical monitoring and testing for HIV can assumed as reason for that; as to MSM, there is evidence for a high knowledge on the risks of HIV infection and the importance of regular HIV-testing in Germany [19] .
Further, the increase of the mean CD4 cell count/µl at first documentation at the documenting site corresponded to the increase of the mean duration between the first positive HIV-diagnosis and the start of the initial ART: with higher CD4 cell count/µl, ART can be initiated later. This applied also to the higher mean CD4 cell count/µl at date of first documentation in MSM and the higher proportion of treatment-naïve patients in this group.
The increase of the mean CD4 cell count/µl at start of the initial ART after 2006 indicates a tendency towards an earlier start of ART since that time point. The low mean in patients originating from HPL and their high proportion in patients having a CD4 cell count/µl <150 at start of the initial ART did not equal their distribution regarding CDC-stages. This has to be investigated further. The proportion of patients having CD4 cell count/µl below 150, varying mainly between 20% and 30% over time, was high and did not comply with current national and international treatment guidelines [20, 21, 22] .
According to these guidelines, there were two main treatment regimens documented for currently treated patients: two NRTI as backbone combined with one NNRTI or one boostered PI, covering more than 70% of all regimens. NRTI as backbone were used in nearly all therapies, PI in half of all cases. The new substance classes fusion inhibitors, entry-inhibitors, Integrase-inhibitors and maturation inhibitors were reported only seldom, most frequent Integrase-inhabitors. Ten percent of all currently treated patients received class-saving regimens, dominated by NRTI. Overall, the proportion of patients having a viral load below detection limit were highest in patients being treated with NNR-TI, though not corrected for influencing factors like number of regimens before, sex, CDC-stage etc. In Germany, patients having a more progredient HIV-infection are more likely to be treated with PI-based regimens, so this might be an important influencing factor [20] .
In summary, the KompNet cohort is an extensive instrument to measure the epidemiology of patients being in clinical care in Germany, the prescribing practices of ART and aspects of pharmacovigilance nationwide, imaging the German treatment specifics and their outcomes. The cohort includes many elder patients, which is important to analyse the special impact of ART and its side effects within a currently ageing HIV-population. It contains relevant numbers of women and migrants for analyses of subpopulations. Therewith, the KompNet cohort is of high impact as a complement of the German surveillance instruments regarding HIV/AIDS.
